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PREFACE 


This  report  Is  prepared  under  guidance  contained  in  the  Recomaendad 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Invaetigations. 
Copies  of  these  guidelines  may  be  obtained  from  Che  Office  of  Chief 
of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phasa  I 
Investigation  is  to  identify  expedltloualy  Choae  dams  which  may 
pose  hazards  to  human  life  or  property.  The  asaeaamant  of  the 
general  condition  of  the  dam  la  based  upon  available  data  and  viaual 
inspections.  Detailed  Investigation,  and  analyses  involving  topo¬ 
graphic  mapping,  subsurface  Inveatigacions,  tasting,  and  datallad 
computational  evaluations  are  beyond  Che  scops  of  a  Phase  I  In¬ 
vestigation;  however,  Che  investigation  is  Intsnded  to  idsntlfy 
any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  Che  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  availabla  to  tha  in¬ 
spection  team.  In  cases  where  Che  reservoir  was  lowered  or  drained 
prior  CO  inspection,  such  action,  while  improving  Che  stability 
and  safety  of  the  dam,  removes  the  normal  load  on  the  structure 
and  may  obscure  certain  conditions  which  might  otherwise  be 
detectable  if  inspected  under  the  normal  operating  environment 
of  the  structure. 

It  is  important  to  note  chat  Che  condition  of  s  dan  depends  on 
numerous  and  constantly  changing  Internal  and  axtsrnal  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume 
chat  the  present  condition  of  Che  dam  will  continue  to  represent 
the  condition  of  the  dam  at  some  point  in  Che  future.  Only  through 
frequent  inspections  can  unsafe  conditions  be  detected  and  only 
through  continued  care  and  maintenance  can  chase  conditions  be  pre¬ 
vented  or  corrected. 

Phase  1  inspections  are  not  intended  Co  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guide¬ 
lines,  Che  spillway  design  flood  is  based  on  Che  estimated  "Probable 
Maximum  Flood"  for  the  region  (greatest  reasonably  possible  storm 
runoff),  or  fractions  thereof.  The  spillway  design  flood  provides 
a  measure  of  relative  spillway  capacity  and  serves  as  an  aid  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dsm,  its  general  condition  and 
the  downstream  damage  ''ocential. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


BRIEF  ASSESSMENT  OF  GENERAL  CONDITION 

AND 

RECOMMENDED  ACTION 


Name  of  Dam;  Kelsey  Creek 

NDI  ID  No.  PA-00031/DER  ID  No.  59-64 

SCS  ID  No.  PA-600 


Owner ; 

State  Located; 
County  Located; 
Stream; 

Date  of  Inspection: 
Inspection  Team: 


Borough  of  WeiLsboro 

Pennsylvania 

Tioga 

Kelsey  Creek 
26  July  1979 

Gannet  Fleming  Corddry  and 
Carpenter,  Inc. 

Consulting  Engineers 
P.O.  Box  1963 

Harrisburg,  Pennsylvania  17105 


Based  on  visual  inspection,  available  records, 
calculations  and  past  operational  performance,  Kelsey 
Creek  Dam  is  judged  to  be  in  good  condition.  The 
existing  spillway  can  pass  the  Probable  Maximum  Flood 
(PMF)  without  overtopping  of  the  dam.  The  spillway 
capacity  is  rated  as  adequate. 

There  is  a  slope  stability  analysis  for  the 
embankment,  and  it  indicates  that  the  embankment  has 
adequate  factors  of  safety.  There  is  no  evidence  of 
significant  problems  threatening  the  embankment. 

No  deficiencies  were  noted  during  the  visual 
inspection. 
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SUSQUEHANNA  RIVER  BASIN 


KELSEY  CREEK.  TIOuA  COUNTY 
PENNSYLVANIA 

KELSEY  CREEK  DAM 

NDI  ID  No.  PA-00031 
DER  ID  No.  5'3-o4 
SCS  ID  No.  PA-bOO 

BOROUOH  OF  WELLSBORO 

PHASE  I  INSPECTION  REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 


SECTION  1 

PROJECT  INFORMATION 


1  .  1  Genera  1 . 

Authority .  The  Dam  Inspection  Act,  Public  Law 
92-367,  authorized  the  Secretary  of  the  Army,  through  the 
Corps  of  Engineers,  to  initiate  a  program  of  inspection  of 
dams  throughout  the  United  States. 

b.  Purpose .  The  purpose  of  the  inspection  is  to 
determine  if  the  dam  constitutes  a  hazard  to  human  life  or 
property. 
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k. 


1.2  Description  of  Project. 


a.  Dam  and  Appurtenances.  Kelsey  Creek  Dam 
consists  of  a  zoned,  earthfill  embankment  that  is  860 
feet  long  and  66  feet  high  at  maximum  section.  The  main 
spillway  is  a  drop  spillway  located  near  the  center  of 
the  embankment.  It  consists  of  a  concrete  riser  that 
connects  to  a  36-inch  diameter  reinforced  concrete  pipe 
under  the  embankment.  One  2-foot  by  2.25-foot  orifice  is 
located  in  the  front  of  the  riser.  The  orifice  crest  is 
39.2  feet  below  the  design  top  of  the  dam  elevation.  The 
top  of  the  riser  is  19.7  feet  below  the  design  top  of  dam 
elevation.  A  platform  and  trashrack  are  provided  above 
the  riser.  The  outlet  works  is  located  at  the  main 
spillway.  It  consists  of  a  2  1-lnch  diameter  steel  pipe 
extending  upstream  from  the  main  spillway  riser.  A 
21-inch  sluice  gate  is  provided  at  the  downstream  end  of 
the  pipe,  which  outlets  into  the  bottom  of  the  riser. 

The  auxiliary  spillway  is  at  the  right  abutment 
of  the  dam.  It  is  a  grass-lined  excavation  in  earth.  At 
the  control  section,  the  auxiliary  spillway  has  an 
earthen  crest  that  is  250  feet  long  and  6.2  feet  below 
the  design  top  elevation  of  the  dam  and  13-5  feet  above 
the  top  of  the  main  spillway  riser.  The  various  features 
of  the  dam  are  shown  on  the  Plates  at  the  end  of  the 
report  and  on  the  Photographs  in  Appendix  D. 

b.  Location.  The  dam  is  located  on  Kelsey  Creek, 
approximately  1.0  mile  southwest  of  Wellsboro, 
Pennsylvania.  Kelsey  Creek  Dam  is  shown  on  the  1971 
photorevision  to  USGS  Quadrangle,  Antrim,  Pennsylvania, 
with  coordinates  Nil  1  °  4^1  ’  05"  -  W77°l8'50",  in  Tioga 
County,  Pennsylvania.  The  location  map  is  shown  on  Plate 
1  . 


c.  Size  Classification.  Intermediate  (66  feet 
high,  795  acre-feet ) . 

d.  Hazard  Classification.  High  hazard. 
Downstream  conditions  indicate  that  a  high  hazard 
classification  is  warranted  for  Kelsey  Creek  Dam 

( Paragraph  5.1c.). 

e.  Ownership .  Borough  of  Wellsboro,  Wellsboro, 
Pennsylvania . 


f.  Purpose  of  Dam.  Flood  control. 


g.  Design  and  Construction  Hiatory.  Kelsey  Creek 
Dam  was  planned  under  an  agreement  between  the  Borough  of 
Wellsboro  (Owner),  the  Soil  Conservation  Service  of  the 
U.S.  Department  of  Agriculture  (SCS),  and  the  Tioga 
County  Commissioners  (TCC).  Under  this  agreement,  the 
Owner  acquired  title  to  the  land,  the  SCS  designed  the 
dam,  and  the  TCC  supervised  construction  and  maintains 
the  dam.  The  dam  was  designed  between  196^^  and  1965  by 
the  SCS.  The  permit  to  construct  the  dam  was  issued  in 
1965  and  construction  was  started  in  1965.  The  Contractor 
was  C.  Davis,  Inc.,  Conshohocken ,  Pennsylvania. 

Construction  of  the  dam  under  the  supervision  of  Raymond 
Tipple,  contracting  officer  for  the  TCC.  The  Chief  SCS 
inspector  was  Frederick  Schueta.  Harlan  Keraraerer,  Jerome 
Ogden,  and  Floyd  Graham  were  the  Resident  Inspectors  for  the 
SCS.  In  August  1966,  the  Contractor  was  declared  in  default. 
A  contract  to  complete  the  dam  was  awarded  in  October,  1966 
to  Schwartz  and  Baker,  Inc.,  Contractors,  Clarks  Summit, 
Pennsylvania.  The  dam  was  completed  in  1967. 

h.  Normal  Operational  Procedure.  The  reservoir  is 
normally  maintained  at  the  crest  of  the  orifice  in  the  main 
spillway  riser.  The  gate  on  the  outlet  works  is  normally 

c losed . 

1 . 3  Pertinent  Data . 


a.  Drainage  Area.  (square  miles)  3.1^ 


b.  Discharge  at  Damsite.  (cfs.) 

Max imum  known  flood  at  damaite  190 

(June  1972) 

Outlet  works  at  normal  pool  elevation  80 

Spillway  capacity. 

Orifice  with  pool  at  main 

spillway  riser  crest  100 

Main  spillway  with  pool  at 

auxiliary  spillway  crest  160 

Auxiliary  spillway  with  pool 

at  top  of  dam  10,480 


c.  Elevation .  (feet  above  msl.) 
Top  of  dam 

Maximum  pool 

Normal  pool  (crest  of  orifice 
in  main  spillway  riser) 
Upstream  invert  outlet  works 
Downstream  invert  outlet  works 
Streambed  at  toe  of  dam 

d.  Reservoir  Length.  (miles) 
Normal  pool 

Maximum  pool 

e.  Storage «  (acre-feet) 

Normal  pool 
Maximum  pool 

f.  Reservoir  Surface  (acres) 
Normal  pool 

Maximum  pool 

g .  Dam . 

Type 


Length  (feet) 

Height  (feet) 

Topwidth  (feet) 

Side  Slopes 

Upstream 


1440.2 

1440.2 

1401.0 

1383.0 

1382.0 

1374.5 


0.24 

0.71 


40 

795 


5 

37.7 


Zoned 
earthf ill 

860 

66 

20 


IV  on  3H. 
There  is  a 
10-foot 
berm  at 
El.  1401.0 
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Downstream 


IV  on  3H 


g 


Dam.  (Continued) 


Zoning  Impervious 

core  up  to 
e  1 . 

1408.0. 
Semiper- 
vious  fill 
surround¬ 
ing  core. 
More  perv¬ 
ious  fill 
at  outside 
of  embank¬ 
ment 
sect  ion. 

Cutoff  Impervious 

fill  in 
cutoff 
trench . 

Grout  Curtain  None 

h.  Diversion  and  Regulating  Tunnel  None 

i .  Spillway. 

Main  (Principal  or  Service) 

^pin.way  Drop 

spillway 

Type  Vertical 

rectangular 
riser  3.0 
feet  by  9.0 
feet,  with 
rounded 
crest.  One 
2-foot  high 
by  2.25 
foot  long 
orifice  is 
located  in 
the  front 
of  the 
riser.  The 
riser 

connects  to 
a  conduit. 


4» 
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i.  Spillway  (continued) 
Length  of  Weir  (feet) 


Orifice 

One  at  2.25 

Riser 

Two  at  9.0 

Crest  Elevation 

Orifices 

1401.0 

Top  of  Riser 

1420.5 

Upstream  Channel 

Reservoir,  a 
platform  is 
1.5  feet 
above  the 
riser. 

Conduit 

Type 

Reinforced 
concrete 
pipe,  3.0 
feet  in 
diameter,  on 
concrete 
cradle . 

Length  (feet) 

314.3 

Elevation 

Upstream  invert 

at  riser 

1380.0 

Downstream  invert 

1374.5 

Downstream  Channel 

Impact  basin 
at  natural 
stream . 

Auxiliary  (Emergency)  Spillway 

Type  Grass-lined 

earthen  cut 

with  IV  on 
2.5H  side 
slopes. 

Length  of  Weir  (feet)  250  at 

earthen 
control 
section . 

Crest  Elevation  1^3^. 0 
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Spillway  (continued) 


Upstream  Channel 

Grass-lined 
channel  to 
reservoir. 

Downstream  Channel 

Grass-lined 
channel 
extending  to 
overbank . 

Regulating  Outlets. 

1X21 

Steel  pipe, 

2  1-inch 
diameter , 
extending  to 
main 
spillway 
riser . 

Length  (feet). 

53 

Closure 

21-inch, 
unseating 
head,  sluice 
gate  in 
riser  at 
downstream 
end  of  steel 
pipe . 

Access 

Operator  on 
platform 
above  main 
spillway 
riser. 
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SECTION  2 


ENGINEERING  DATA 


2 . 1  Design . 

a.  Data  Available.  Almost  complete  design  data 
are  available .  A  summary  of  the  available  data  is  in 
Appendices  A  and  C. 

b.  Design  Features.  The  dam  and  appurtenances  are 
described  in  Paragraph  r^2a.  The  design  features  are 
shown  on  the  Plates  at  the  end  of  the  report  and  on  the 
Photographs  in  Appendix  D.  The  embankment  is  shown  on 
Plates  2,  3i  and  and  on  Photographs  A  and  B.  A  plan 
of  the  subdrainage  system  is  shown  on  Plate  5. 

The  main  spillway  is  shown  on  Plates  6  and  7, 
and  on  Photograph  C.  The  impact  basin  is  shown  on 
Photograph  D.  The  auxiliary  spillway  is  shown  on  Plates 
2,  3*  and  8  and  on  Photographs  C,  E,  and  F. 

c.  Design  Considerations.  Although  the  main 
spillway  design  has  been  used  successfully  by  the  SCS  for 
many  years,  it  appears  that  the  entrance  to  the  conduit 
could  possibly  develop  cavitation  during  certain  flow 
conditions.  Other  design  considerations  are  discussed  in 
Sections  5  and  6. 

2.2  Construction. 


a.  Data  Available.  Construction  data  available 
consist  of  the  construction  specifications,  construction 
photographs,  and  reports  both  from  the  resident  inspector 
and  from  the  periodic  construction  inspections  by  the 
Commonwealth.  The  only  adverse  item  noted  in  these 
reports  was  the  poor  construction  management  by  the  first 
contractor,  who  was  declared  in  default.  No  technical 
problems  were  noted  during  construction. 

b.  Construction  Considerations.  The  available 
information  indicates  that  the  dam  is  well  constructed. 

2.3  Operation .  There  are  formal  records  of  operation 
maintained  by  the  Tioga  County  Commissioners.  All  items 
noted  therein  are  minor  annual  maintenance  operations. 
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2.  ^  Evaluation . 

a.  Availability.  Engineering  data  were  provided 
by  the  Bureau  of  Dams  and  Waterway  Management,  Department 
of  Environmental  Resources,  Commonwealth  of  Pennsylvania 
(PennDER),  and  by  the  SCS.  The  SCS  made  available  the 
District  Conservationist  and  the  TCC  made  available 
maintenance  personnel  for  information  during  the  visual 
inspection.  The  SCS  also  researched  their  files  for 
additional  information  upon  request  of  the  inspection 
team. 

b.  Adequacy.  The  type  and  amount  of  design  data 
and  other  engineering  data  is  good.  The  assessment  is 
based  on  the  combination  of  design  data,  visual 
inspection,  and  performance  history. 


SECTION  3 


VISUAL  INSPECTION 


3  .  1  Findings 

a.  General .  The  overall  appearance  of  the  dam  is 
good  with  a~Tew  Heficiencies  as  noted  herein.  The 
locations  of  deficiencies  are  shown  in  Appendix  B  on 
Plate  B- 1  .  Survey  data  acquired  during  this  inspection 
are  presented  in  Appendix  B.  On  the  day  of  the 
inspection,  the  pool  was  at  th«  crest  of  the  orifice  in 
main  spillway  riser. 

b.  Embankment .  The  embankment  is  in  good 
condition.  The  grass  cover  is  in  excellent  condition. 

The  grass  is  at  least  3  feet  high  in  all  areas.  The 
upstream  slope  is  protected  by  grass.  A  foot  trail  is 
worn  in  the  berm  at  Elevation  1401.0  on  the  upstream 
slope.  An  area  about  200  feet  to  the  left  of  the  main 
spillway  riser  is  eroded  to  a  maximum  depth  of  3  inches. 
The  area  is  12  feet  wide  and  20  feet  long;  it  is  about  2 
feet  above  normal  pool.  The  grass  is  not  completely 
established  in  this  area.  A  survey  performed  for  this 
inspection  reveals  that  the  embankment  is  at  or  above  the 
design  top  elevation  and  that  the  slopes  are  in 
accordance  with  the  design  drawings.  No  seepage  was 
observed  at  or  downstream  from  the  dam. 

c.  Appurtenant  Structures.  The  outlet  works  is  in 
good  condition,  however  its  functioning  was  not  observed 
on  the  day  of  the  inspection.  The  SCS  Representative 
stated  that  it  had  been  previously  operated  during  the 
annual  inspection  with  no  observed  problems. 

The  main  spillway  riser  is  in  good  condition. 
The  conduit  beneath  the  embankment  could  not  be  inspected 
because  it  was  flowing  about  one  half  full.  A  minor 
amount  of  debris  was  at  the  orifice  of  the  main  spillway 
riser.  The  impact  basin  is  in  good  condition.  Very 
minor  spalling,  of  no  concern,  was  observed  at  a  few 
localized  areas  of  the  concrete.  Because  of  the  high 
tailwater,  it  was  impossible  to  determine  if  the  drain 
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pipes,  which  extend  to  the  embankment  toe  drain,  were 
discharging.  The  riprap  downstream  from  the  impact  basin 
is  in  good  condition.  It  appeared  that  someone  had  piled 
some  of  the  riprap  across  the  impact  basin  sill  to  create 
a  pool  at  the  impact  basin. 

The  auxiliary  spillway  is  in  good  condition, 

The  grass  cover  is  in  good  condition;  it  is  at  least  3  feet 
high.  The  survey  performed  for  this  inspection  revealed 
that  the  control  section  invert  is  between  0.6  foot  below  to 
0.5  foot  above  the  design  elevation.  Because  of  the  tall 
grass  cover,  it  is  uncertain  that  the  measurements  were  made 
along  the  crest  of  the  control  section.  This  may  explain 
part  of  the  difference  between  the  actual  and  design 
e levation . 

d.  Reservoir  Area.  The  reservoir  has  fairly  steep 
wooded  slopes.  The  watershed  is  mostly  wooded,  rolling 
hills.  There  is  minor  rural  development  in  the 
watershed.  A  small  dam  is  upstream  of  Kelsey  Creek  Dam. 
Pertinent  data  are  in  Appendix  C. 

e.  Downstream  Channel.  The  stream  extends  about 
1.0  mile  through  Wellsboro  and  beyond,  to  its  confluence 
with  Marsh  Creek.  In  this  reach  there  are  at  least  30 
dwellings.  The  County  Courthouse  is  also  located  adjacent 
to  the  stream  along  this  reach.  The  access  road  to  the 
dam  is  a  public  road  extending  far  above  and  parallel  to 
the  reservoir  along  the  left  bank. 


.'SECTION  ^4 


OPERATIONAL  PROCEDURES 


4.1  Procedure .  The  reservoir  is  maintained  at  the  crest  of 
the  orifice  in  the  main  spillway  riser,  Elevation  1401.0, 
with  excess  inflow  discharging  over  the  crest  and  into 
Kelsey  Creek.  A  21-inch  diameter  steel  pipe  discharges 
water  from  the  reservoir.  Since  the  outlet  works  pipe  is 
intended  only  for  drawing  down  the  reservoir,  the  gate  on 
the  Kelsey  Creek  Dam  water  discharge  line  is  usually 

c losed . 

4.2  Maintenance  of  Dam.  The  dam  is  visited  every  three 
months  by  the  caretakers  who  observe  the  condition  of  the 
dam.  During  periods  of  precipitation,  the  dam  is  visited 
more  frequently.  The  caretakers  are  responsible  for 
reporting  any  changes  or  deficiencies  to  the  SCS.  The 
TCC,  with  the  assistance  of  the  SCS,  make  a  formal 
inspection  of  the  dam  each  year,  and  the  records  are 
filed.  Maintenance  deficiencies  are  corrected  shortly 
after  the  inspection.  Informal  inspections  are  also  made 
when  the  SCS  representative  is  on  the  site  for  other 
reasons.  Mowing  and  brush  cutting  on  the  embankment  is 
accomplished  annually. 

4.3  Maintenance  of  Operating  Facilities.  The  gate  on 
the  outlet  works  pipe  Is  operated  annually.  This  policy 
was  adopted  by  the  SCS  in  1978. 

4.4  Warning  Systems  in  Effect .  The  SCS  Representative 
and  the  caretaker  stated  that  there  was  no  emergency 
operation  and  warning  plan.  They  did  note  that  the  dam 
is  monitored  continuously  during  periods  of  heavy 
precipitation  by  members  of  the  Local  Fire  Company,  who 
maintain  contact  with  the  Local  Civil  Defense 
organization.  The  Borough  has  this  policy  for  all  dams 
in  the  vicinity. 

4.5  Evaluation  of  Operational  Adequacy.  Maintenance  of 
the  dam  is  good,  however,  if  the  grass  were  allowed  to 
grow  much  higher,  it  could  become  a  hazard  to  the  dam, 
because  significantly  higher  grass  could  obstruct  flows 
In  the  auxiliary  spillway.  Also,  high  grass  has  the 
potential  to  obscure  deficiencies  that  might  develop. 
Maintenance  of  the  operating  facilities  is  also  good.  The 
procedures  used  to  inspect  the  dam  are  good,  as  is  the 
correction  of  maintenance  deficiencies.  Because  of  the 


low  normal  pool,  the  schedule  of  visits  to  the  dam  is 
adequate.  It  would  be  better  practice  to  visit  the  dam 
more  frequently.  An  emergency  operation  and  warning 
system  is  a  necessary  safeguard  to  improve  the  safety  of 
the  dam  and  prevent  loss  of  life  downstream,  should 
evidence  of  stress  develop  at  the  dam. 
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SECTION  5 


HYDROLOOY  AND  HYDRAULICS 
5 . 1  Evaluation  of  Features . 

a.  Design  Data.  The  hydrology  and  hydr'aulics  of 
the  design  of  the  dam  were  based  on  standard  SCS 
criteria.  The  crest  of  the  orifice  in  the  main  spillway 
riser  was  determined  by  sediment  requirements.  The  crest 
elevation  of  the  main  spillway  riser  was  determined  by 
routing  the  100-year,  1-hour  storm.  The  crest  of  the 
auxiliary  spillway  was  set  by  routing  the  maximum 
100-year,  6-hour  storm.  The  design  high  water  was 
determined  by  routing  a  storm  equal  to  1.25  times  the 
above  100-year,  6-hour  storm.  The  design  high  water  storm 
was  not  used  to  determine  the  size  of  structures  at  the 
dam.  The  top  of  dam  elevation  and  auxiliary  spillway  size 
were  determined  by  routing  the  "Freeboard"  storm,  which 
is  equal  to  twice  the  design  high  water  storm  (2.5  times 
the  100-year,  6-hour  storm).  The  "Freeboard"  storm  is 
discussed  in  Paragraph  5.  Id. 

b.  Experience  Data.  The  maximum  known  flood  at 
the  damsite  occurred  during  Tropical  Storm  Agnes  in  June 
1972,  when  water  was  2.0  feet  below  the  auxiliary 
spillway  crest.  Using  the  design  discharge  ratings,  the 
outflow  is  estimated  at  about  190  cfs. 

c .  Visual  Observations . 

(1)  General .  The  visual  inspection  of  Kelsey 
Creek  Dam,  which  is  described  in  Section  3,  resulted  in 
some  observations  relevant  to  hydrology  and  hydraulics. 
These  observations  are  evaluated  herein  for  the  various 
features . 

(2)  Embankment .  The  erosion  on  the  upstream 
slope  is  minor.  The  SCS  Representative  reported  that  the 
erosion  was  caused  by  surface  runoff  immediately  after 
construction,  before  the  grass  cover  was  established.  The 
erosion  has  not  progressed  since  the  grass  cover  was 
established.  The  erosion  is  not  considered  a  deficiency 
because  it  is  slight  and  because  it  has  not  progressed 
since  the  dam  was  completed. 
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Using  grass  cover  instead  of  riprap  as 
slope  protection  for  dams  is  not  a  universally  used  design 
criteria,  but  it  is  a  standard  SCS  design  criteria.  Any 
potential  erosion  hazard  is  considered  to  be  offset  by  the 
good  maintenance  at  the  dam.  Any  erosion  of  the 
embankment  would  be  detected  and  repaired  immediately 
after  it  occurred.  This  would  make  the  erosion  hazard 
negligible. 


The  conduit  has  not  been  inspected  since  the 
dam  was  completed.  As  the  Joints  of  concrete  conduits 
founded  on  earth  tend  to  spread  apart,  an  inspection  would 
be  prudent.  However,  since  the  as-built  information 
indicates  that  each  conduit  Joint  has  an  allowable 
elongation  of  at  least  ^  inches,  the  concern  is  only  minor. 

(3'*  Appurtenant  Structures.  The  gate  for  the 
outlet  works  is  locat  ed  s  u  f  f i c i e  nTl y  far  upstream  to  be 
considered  an  upstream  closure  facility.  The  riprap  at 
the  endsill  of  the  impact  basin  raises  tailwater  slightly. 
This  is  not  a  hazard  to  the  dam,  but  it  does  hinder  visual 
inspection.  The  crest  elevation  of  the  auxiliary  spillway 
indicates  that  the  spillway  capacity  is  slightly  greater 
than  the  design  computations  indicate. 

(41  Reservoir  Area.  No  conditions  were 
observed  in  the  reservoir  area  or  watershed  that  might 
present  significant  hazard  to  the  dam.  The  assessment  of 
the  dam  is  based  on  existing  conditions,  and  the  effects 
of  future  development  are  not  considered.  Calculations  in 
Appendix  C  concerning  the  small  dam  in  the  watershed 
indicate  that  the  storage  is  small  and  its  failure  would 
not  present  a  significant  hazard  to  Kelsey  Creek  Dam. 

(5^  Downstream  Conditions.  No  conditions  were 
observed  immediately  downstream  from  the  dam  that  would 
create  significant  hazard  to  the  dam.  If  the  dam  should 
fail,  a  hazard  to  dwellings  in  We-llsboro  would  exist. 
Because  of  the  possibility  of  flooding  dwellings,  a  high 
hazard  classification  is  warranted  for  Kelsey  Creek  Dam. 

The  SCS  designed  the  dam  assuming  that  it  was  a  Class  C 
structure.  This  is  essentially  equivalent  to  a  high 
hazard  classification.  Access  to  Kelsey  Creek  Dam  is 
excel  lent . 
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d .  Overtopping  Potential . 

Spillway  Design  Flood.  According  to 
the  criteria  established  by  the  Office  of  the  Chief  of 
Engineers  (OCE)  for  the  siz^*  (Intermediate)  and  hazard 
potential  (High)  of  Kelsey  Creek  Dam,  the  Spillway  Design 
Flood  (SDF)  is  the  Probable  Maximum  Flood  (PMF). 

(2)  Design  Storm.  The  SCS  "Freeboard" 

storm,  which  was  used  to  determine  the  size  of  the 
auxiliary  spillway  and  the  top  elevation  of  the  dam,  was 
not  developed  from  PMF  methods.  However,  the  total 
rainfall  of  20.5  inches  is  equivalent  to  a  PMF  rainfall 
for  this  area.  The  assumed  losses  of  inches  are 

slightly  higher  than  those  established  by  criteria  for 
the  Susquehanna  River  Basin.  The  unit  hydrograph  used  by 
the  SCS  is  conservative.  The  computed  peak  inflow  of 
10,040  cfs  is  equivalent  to  a  PMF  peak  inflow.  The  storm 
is  an  acceptable  estimate  of  the  PMF. 

(3)  Design  Storm  Routing.  The  design 
storm  routing  computations  are  in  Appendix  C.  It  should 
be  noted  that  the  SCS  assumed  the  main  spillway  to  be 
functional  up  to  the  top  elevation  of  the  dam.  As  the 
main  spillway  is  not  vented  and  as  there  is  a  potential 
of  debris  blocking  the  trashrack,  it  is  uncertain  that 
the  main  spillway  could  discharge  at  this  capacity. 
However,  the  main  spillway  capacity  is  minimal  when 
compared  to  the  auxiliary  spillway  capacity,  and  any 
reduction  would  have  a  negligible  effect  on  the  PMF 
routing.  It  should  be  noted  that  the  crest  of  the  main 
spillway  riser  is  2  feet  higher  than  the  elevation  in  the 
design  computations.  Also,  both  the  auxiliary  spillway 
crest  and  the  top  of  dam  are  1  foot  higher  than  the 
elevations  in  the  design  computations.  The  changes  have 
a  negligible  effect  on  the  PMF  routing. 

(4)  Spillway  Adequacy.  The  criteria  used 
to  rate  the  spillway  adequacy  of  a  dam  are  described  in 
Appendix  C.  Since  Kelsey  Creek  Dam  can  pass  the  PMF,  the 
spillway  capacity  is  rated  as  adequate. 
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SECTION  6 

STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability. 

a .  Visual  Observations. 

(1)  General .  The  visual  inspection  of  Kelsey 
Creek  Dam,  which  is  described  in  Section  3»  resulted  in 
some  observations  relevant  to  structural  stability. 

These  observations  are  evaluated  herein  for  various 

f  eatures . 

(2)  Embankment .  The  erosion  on  the  embankment 
is  evaluated  in  Section  5. 

(3)  Appurtenant  Structures.  There  are  no 
observations  relevant  to  structural  stability  at  these 
structures. 

b.  Design  and  Construction  Data.  A  stability 
analysis  was  performed  by  the  SCS  during  the  design  of 
the  dam.  The  stability  analysis  resulted  in  a  minimum 
factor  of  safety  of  1.43  on  the  upstream  slope  for  the 
sudden  drawdown  condition  and  1.55  on  the  downstream 
slope  for  the  steady  seepage  condition.  The  design  shear 
strength  was  based  on  the  consolidated-undrained  strength 
obtained  from  a  triaxial  shear  test.  These  factors  of 
safety  are  considered  to  be  adequate.  A  summary  is 
included  in  Appendix  A. 

c.  Operating  Records.  There  are  formal  records  of 
operation.  No  stability  problems  have  occurred  over  the 
operational  history  of  the  dam. 

d.  Postconstruction  Changes.  There  have  been  no 
postconstruction  changes  to  Kelsey  Creek  Dam. 

e.  Seismic  Stability.  Kelsey  Creek  Dam  is  located  in 
Seismic  Zone  H  Normally  it  can  be  considered  that  if  a  dam 
in  this  zone  has  adequate  factors  of  safety  under  static 
loading  conditions,  it  can  be  assumed  safe  for  any  expected 
earthquake  loading.  Since  the  factors  of  safety  are 
adequate,  the  dam  is  assumed  to  be  stable  for  any  expected 
earthquake  loading. 
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SECTION  7 


ASSESSMENT,  RECOMMENDATIONS,  AND 
PROPOSED  REMEDIAL  MEASURES 


7.1  Dam  Assessment. 


Safeti 


(1)  Based  on  visual  inspection,  available 
records,  calculations,  and  past  operational  performance, 
Kelsey  Creek  Dam  is  judged  to  be  in  good  condition.  The 
spillway  can  pass  the  PMF  without  overtopping  of  the  dam, 
The  spillway  capacity  is  rated  as  adequate. 

(2)  There  is  a  stability  analysis  for  the 
embankment,  and  it  indicates  that  the  embankment  has 
adequate  factors  of  safety.  There  is  no  evidence  of 
problems  threatening  the  embankment. 

(3)  No  deficiencies  were  noted  during  the 
visual  inspection. 

b.  Adequacy  of  Information.  The  information 
available  is  such  that  an  assessment  of  the  condition  of 
the  dam  can  be  inferred  from  the  combination  of  visual 
inspection,  past  performance,  and  computations  performed 
prior  to  and  as  part  of  this  study. 

c.  Urgency .  The  recommendations  in  Paragraph  7.2 
should  be  implemented  without  delay. 

d .  Necessity  for  Further  Investigations. 
Accomplishment  of  the  remedial  measures  outlined  in 
Paragraph  7.2  will  not  require  further  investigations  by 
the  Owner. 

7.2  Recommendations  and  Remedial  Measures. 


a.  The  following  measure  is  recommended  to  be 
undertaken  by  the  Owner,  without  delay: 

(1)  Implement  an  inspection  of  the  main 
spillway  conduit  and  riser  to  determine  if  separation  of 
the  conduit  joints  and  cavitation  damage  to  the  riser 
have  occurred.  If  pool  conditions  prevent  the 
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implementation  of  the  inspection,  the  pool  should  be 
drawn  down  as  required  to  provide  the  opportunity  for 
inspection.  This  may  require  removing  riprap  at  the 
impact  basin  endsill  to  lower  tailwater. 

b.  In  addition,  it  is  recommended  that  the  Owner 
modify  his  operational  procedures  as  follows: 

(1)  Develop  a  detailed  emergency  operation  and 
warning  system  for  Kelsey  Creek  Dam. 

(2)  When  warnings  of  a  storm  of  major 
proportions  are  given  by  the  National  Weather  Service, 
the  Owner  should  activate  his  emergency  operation  and 
warning  system  procedures. 
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APPENDIX  C 


HYDROLOGY  AND  HYDRAULICS 


In  the  recommended  Guldellnee  for  Safety  Inspection  of  Dams, 
the  Department  of  the  Army,  Office  of  the  Chief  of  Engineers  (OCE), 
established  criteria  for  rating  the  capacity  of  spillways.  The  recom¬ 
mended  Spillway  Design  Flood  (SDF)  for  the  size  (smaU,  Intermediate, 
or  large)  and  hazard  potential  (low,  significant,  or  high)  classification 
of  a  dam  Is  selected  In  accordance  with  the  criteria.  The  SDF  for 
^se  dams  In  the  high  hazard  category  varies  between  one-half  of  the 
Probable  Maximum  Flood  (PMF)  and  the  PMF.  If  the  dam  and  spillway 
are  not  capable  of  passing  the  SDF  without  overtopping  failure,  the 
spillway  capacity  Is  rated  as  Inadequate.  If  the  dam  and  spillway  are 
cabbie  of  passing  one-half  of  the  PMF  without  overtopping  faUure, 
or  If  the  da^m  Is  not  tn  the  high  hazard  category,  the  spillway  capacity 
Is  not  rated  as  seriously  Inadequate.  A  spillway  capacity  Is  rated  as 
seriously  Inadequate  If  all  of  the  following  conditions  exist: 

(a)  There  Is  a  high  hazard  to  loss  of  life  ftom  large  flows 
downstream  of  the  dam. 

(b)  Dam  failure  resulting  from  overtopping  would  significantly 
Increase  the  hazard  to  loss  of  life  downstream  from  the  dam  from  that 
Which  would  exist  Just  before  overtopping  fellure, 

♦K,.  owl  spillway  are  not  capable  of  passing  one-half 

of  the  PMF  without  overtopping  failure. 
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I.  (.lotioral  Goology.  Tho  Damalto  atui  Hoat’i’vo  1 1’  at’o 
loi'atanl  in  Tioga  County.  With  the  t'xo<*ption  of  t  ho 
southwoat  oot’iior  ttio  «M)tioo  oounty  waa  glaoiat(’d  during 
t  iio  Wtaoonain  glaoial  advanop.  Claoial  fraturoa  auoti  aa 
lakoa,  mai'ahoa,  morainoa,  and  torraooa  aro  alnu'at  laoking 
in  t  ho  uplanda  of  Tioga  County.  Howevrr,  in  t  tir  valleys, 
ahundatit  ovidonoo  of  glaoiation  haa  boon  proaorvod, 
partioularly  in  t  ho  valloys  of  t  tu*  Tioga  and  Cowanoaijup 
Kivora  and  aKnig  Marah  Crook,  Crookod  Crook,  and  Uppoi- 
Dino  Crook.  Prainago  from  glaoial  lakpa  in  t hoa?  valleys 
roaultod  in  what  ia  oallod  t ho  Pino  Crook  Corgo.  A 
goologio  map  la  proaontod  on  Plato  F- 1  . 

Tlio  rook  format  iona  expoaod  in  Tiv>ga  County  rango  in 
ago  from  t  ho  Ctiomung  Formation  of  Uppor  Povonian  ago  to 
t  ho  Alloghony  Formation  of  I'ennay  I  van  i  an  ag<'.  Ttio  oldest 
rooka  orop  out  in  throo  broad  antiolinal  folds  in  t ho 
north,  oontral,  and  aouttu't'n  parta  of  t  ho  oounty.  The 
youngoat  r<.'oka  aro  oxpoaod  in  t  ho  Ploaaburg  Coal  Paain. 
Moat  of  t  ho  platoau  romnanta  aro  oappod  by  t  ho  Poootu'' 
Format  ion,  with  amalU'r  romnanta  of  t  ho  Pottavillo 
Formation.  Th«'  i  nt  ornu'd  iat  o  alopoa  aro  undorlaln  by  tho 
Cattaraugua  and  Oawayo  Format  iona. 

Ttio  goologio  atruoturo  of  Tioga  County  diaplaya  a 
aorioa  of  w«' 1  1  dofinod  folda  wltti  markod  oontinuity 
trending  oaat -tiort  hoaat  .  Fvidonoo  of  doming  ia  oba»'rved 
on  tho  ttab  i  nav  i  1  1  o  ,  Wollaboro,  and  Towanda  antlolinoa. 

In  all  tho  domed  areas  the  south  liml''  ia  approoi.ibly 
steeper  t  h.ui  the  north  limb.  Ttie  regiv''nal  plunge  of  the 
folda  ia  to  tho  southwest  and  generally  they  dooroaao  in 
amplitude  with  diatanoo  from  ttio  Alloghony  FovUit  . 

Surfaoe  I’vidt'noe  of  faulting  ia  v'baervod  on  tho  aoutli 
flank  of  the  Sabinavllle  Antioline  in  Ttoga  Township,  on 
the  WellslnM'o  Antioline  aouttie.iat  v'f  Wellal'oro,  and  on 
the  Towanda  Antioline  in  UniiMi  Township.  .Subaurfaoe 
faults  havi'  been  noted  during  drilling  of  some  deep  wells 
i  n  t  h«'  a  rea  . 
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Site  Qeology.  The  dam  is  founded  on  marine  beds  of 
Devonian  age.  The  dam  is  situated  in  the  Allegheny  High 
Plateau  Province.  Structure  in  the  area  is  primarily 
that  of  a  dissected  plateau  of  moderate  relief  and  gently 
sloping  hills.  Rock  strata  in  the  area  are  essentially 
horizontal.  The  marine  beds  are  composed  chiefly  of 
fine-grained  sandstone  and  slltstone  with  some  inter- 
bedded  shale.  Bedding  is  generally  well  developed 
and  thin.  Joint  systems  are  usually  regularly  spaced  and 
dip  steeply.  The  dam  is  founded  on  overburden.  Excerpts 
from  the  design  analysis  for  the  foundation  materials  are 
attached  hereafter. 
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INTERPR■TAnO^^S  ANO  CONCLUSIONS 
n.'.Jor  projlen  in  liasli^n  and  constrv-c  >,ion  on  t'.\i3  silo  appeals  to  be  ina  u-nn’-aalo 
nil’j  o  oi"  t.'.o  .naicrial  m  ti'.e  upstraan  particn  ol'  tba  er.afiancj  spi!JL^.'a.v .  C■rc^a^Ji  v.nicv  i; 
scnc  0^  t.'.w'  3,.  and  G*.  strata  is  ondor  pressure  and  rises  viien  capping  borirar.n  ai‘o  pens- 
tratad  ■..'itd  driii  halos.  Sane  of  drai.naija  proba'ol.;,  c-in  be  installed  to  create  st.'.'a.. 

slopes,  bat  sio'.l  da-.vlna,jO  is  certain  to  effect  tV.a  i  io  dcnastlc  ipater  i.olls  located  up  nil 
iron  tl'. j  sptllwao,  .,ia  f-'O  cells  cere  descrlbsd  bj  ore  of  tbs  laiido-.'.'.ers  as  boiai^  Sai’oly 
adi^iito  isider  present  conditions.  Also  the  i.et  .nature  of  tnasa  S:i  and  Cl  soils  will 
proaect  so.ne  constructic.i  proSle-as  in  o.cavstion  a..d  in  conpactloa  in  the  fill. 

The  di 5 char ('3  fra.s  scv,sral  siaall  spri-T^s  and  seeps  traverse  the  sorfaca  of  t'.'.o  cner- 
Cenop  spill'..ay  a.nd  these  snail  streams  have  created  ;u:oas  of  \.et  OL  soils  raa^tTs;  fron 
0.^  to  1.0  feet  trier,  on  the  surface.  Tlus  condition  is  rolataJ  to  the  water  bearing  il 
and  L,'-:  str.ita  described  in  the  first  parap;" 

A  scco.ni  possible  probloa  is  a  ddiforonliol  sottlenent  between  the  varved  laoistrir.o 
deposit  ani  t.-.e  vcTj'  dense  Sd  and  Oli  into; .  laci.^l  aliuvius  found  in  the  ri'ht  .nbuLnont. 

It  is  ‘r.OySvv  that  an  analo'Sla  of  tdis  cm  're  ir..:dc  .nt  iro  f.oils  hecasnics  Laboratory  usir^ 
'hrea  Snalby  sar.plos  n-nd  stariari  pb.itratici  ii?'a  foooii  in  the  lojiu  of  test  nolcs. 

I  is  differential  proves  to  be  a  aajor  i'.ro!  le.-.,  I  -,o  structuro  could  be  novel  downstraa.. 
i'r.o  r-.G.-.t  sida  of  tho  vallay  so  that  t.io  tr.tcr„:aoiil  alluviuo;  would  not  be  in  th.o 
feendatio.-.. 

Borrow  .natorlal  as  described  under  the  discussion  of  the  ener^enoy  spillway  is  of 
thrae  jansral  tj-p»s:  (1)  Lacustrine  (CL  s-nd  sono  hL);  (!’)  Glacial  till  (CL  and  cons  OC); 
and  (3)  Lntcr •laoial  alLuviu.n  which  censists  of  Intsrbedded  uli,  s;i  and  :'.L.  Tie  lacustrin. 
is  bei-n.-;  proposed  for  tha  core  zone  of  the  fill  and  the  till  and  IntcrGlaoial  alluviu-o 
are  proposed  for  the  shell  portion.  All  of  the  cioterlals  appear  to  have  ade^'aats  proper- 
tl®s  for  use  as  'proposed.  Soils  iiechanics  Tests  will  be  made  on  saaolos  of  each  material 
to  verily  this  conclusion. 

Ths  enarjency  spillway  excavation  will  supply  approxinaloly  SCi  of  the  nsedad  fill. 
Sinilar  soils  are  available  in  sufficient  ijaantity  ani  can  be  borrowed  froo  tho  pool  area 
cr  between  the  pool  area  and  the  Inlet  to  tha  enerp.e.noy  spillway. 

Another  possible  problon  is  tho  teminatioa  of  the  ixnrr, sable  intar, -.laclal  clluvim 
within  tha  fou.-ulation.  Later  fro.a  tha  pool  ai'ca  will  have  an  Inlet  into  this  horlion  tut 
thero  is  no  outlet  do-nstroan  fron  tho  duo.  Tnis  could  cause  crltic.il  uplift  prasi'oro 
tithia  tha  fou-ndation.  Again  tho  solution  for  tliis  problcn  if  it  exists  is  to  nova  tho 
right  end  of  the  structuro  do.Jnstreaa  so  that  tho  intorglacial  alluviiuo  will  ba  located 
entirely-  upstreas  froo  tho  structure. 
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V.o  projlcns  are  an'tici;jat.ed  in  the  construction  and  operation  of  the  principal 
pill.i;, .  Ti-.c  foundation  will  have  so.ne  settlement  a.hich  can  be  predicted  after  tsatir-j 
h.a  uniisturced  samples.  It  siaould  be  mentioned  here  that  a  hole  was  drilled  at  station 
5*Cj — 13’3  ft.  upstream  but  was  not  "O  inedequata  samples.  Soma  piping  wes 

noted  during  the  drilling  of  hole  302  and  the  or.a  just  aentionad  so  that  the  fcur.iatioa 
nay  as  disturoad  as  much  as  20  feet  away  from  these  holes.  It  is  su^^^csted  that  tha  a>3.s 
of  the  spillway  be  moved  at  least  20  feat  left  of  its  proposed  location  so  that  the  riser 
will  be  on  ur.aisturbed  soil.  There  be  no  other  slsnificant  difference*  batvaen  the 
rounaation  at  this. new  location  and  the  location  that  was  investigated. 
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